1 with analytic MR-AQCC energy gradients computed using the procedures developed in refs.
2 2p) basis set 3 has been used in the geometrical and potential energy surface (PES) calculations in this work except were indicated otherwise. In addition to single state CASSCF approach, state averaged (SA) CASSCF (4, 4) calculations have been performed on the triplet state which was dominated by two main configurations Φ 1 =|…a 1 2 b 1 1 a 2 1 b 2 0 | and Φ 2 =|…b 1 2 a 1 1 b 2 1 a 2 0 |. The atomic orbital (AO) integrals and AO gradient integrals have been computed with program modules taken from DALTON. 4 Full geometry optimizations were performed within given molecular symmetries in natural internal coordinates using the GDIIS method.
S2
The unrestricted density functional theory (UDFT) calculations (UB3LYP with GD3BJ   6 under all circumstances in this work and UM06-2X) based on the broken symmetry (BS) 7 approach were performed using the Gaussian 09 package. 8
S. II. Validation and convergency of computational modeling
MR-AQCC theory is not exactly size consistent. We performed a test, accordingly: E(monomer)*2 -E(dimer, D=10 Å) = 0.42 kcal/mol. This difference is acceptable for the purposes of this work.
The geometries of the π dimers of 1,3,2,4,6-dithiatriazine (4 2 ) and phenyl-substituted dithiatriazine (5 2 ) have been fully optimized by UM06-2X and UB3LYP methods using the 6-311++G(2d,2p) basis set. All vibrational frequencies are real at the minimum. As shown in Table   S1 , the structural predictions of the UM06-2X and UB3LYP levels are in good agreement with the experimental crystal structures for the phenyl-substituted π dimer. The intermolecular distances are slightly shorter in 4 2 relative to 5 2 because the phenyl groups are repelling each other in 5 2 . These geometry differences are minor and validate the use of 4 2 as a reasonable model for the phenyl-dithiatriazine π dimer. Further tests to the effects of basis sets on the binding energy are shown in Table S2 . The binding energy increases significantly along with increasing the number of polarization functions. In summary, a double d polarization set is necessary for sulfur in these pancake bonded π-stacking dimers. 1.471 C 8 -C 9 1.480 Figure S1 . Two crystal structures of substituted dithiatriazine (HCN 3 S 2 ) 2 π dimers indicate close similarity of their structures.
S3

S. IV. Properties of the 1,3,2,4,6-dithiatriazine, 4, monomer.
The optimized geometries of the singlet and triplet states of 4 were obtained at the MR-AQCC(2,2)/6-311++G(d,p) level. Key data are summarized in Figure S2 and Table S3 .
S5 Figure S2 . Dissociation products of the 4 2 dimer.
Both singlet and triplet states have C s symmetry with a planar structure for singlet and nonplanar structure for triplet where the mirror plane includes the CH group and the para nitrogen. The system being antiaromatic, the singlet has an unsymmetrical distribution of bond distances. The monomer in the π dimer is similar to the triplet aromatic-type geometry as shown in Table S3 . The monomer has not been isolated so far. We define the interaction energy based on equation (S1). This equation will overestimate the interaction energy compared to the one based on a relaxed scan. However, this approach permits the decomposition of the interaction molecule is 1.88 and 0.12, respectively using the MR-AQCC(2,2)/aug-cc-pVTZ method. The N U value is 0.13 e for F 2 . 4 2 : UB3LYP/6-311++G(2d,2p), -1998.7791724 Hartrees S 1.397024000 1.269369000 -0.541029000 S -1.397024000 1.269369000 -0.541029000 S 1.397024000 -1.269369000 -0.541029000 S -1.397024000 -1.269369000 -0.541029000 N 1.207925000 1.438155000 1.061093000 N -1.207925000 1.438155000 1.061093000 N 1.207925000 -1.438155000 1.061093000 N -1.207925000 -1.438155000 1.061093000 N 0.000000000 1.457634000 -1.384519000 N 0.000000000 -1.457634000 -1.384519000 C 0.000000000 1.488407000 1.614458000 C 0.000000000 -1.488407000 1.614458000 H 0.000000000 1.621307000 2.691182000 H 0.000000000 -1.621307000 2.691182000 5 2 : UB3LYP/6-311++G(2d,2p), -2461.0930462 Hartrees S 1.391053000 1.273883000 -2.384784000 S -1.391052000 1.273886000 -2.384792000 S 1.391051000 -1.273882000 -2.384690000 S -1.391052000 -1.273878000 -2.384682000 N 1.200093000 1.447070000 -0.795039000 N -1.200100000 1.447078000 -0.795046000 S8 N 1.200100000 -1.446932000 -0.794929000 N -1.200092000 -1.446924000 -0.794922000 N 0.000003000 1.460213000 -3.237373000 N -0.000003000 -1.460272000 -3.237258000 C -0.000005000 1.504406000 -0.202420000 C 0.000005000 -1.504148000 -0.202291000 C -0.000011000 1.682856000 1.264365000 C -1.206570000 1.753692000 1.966426000 C 1.206542000 1.753655000 1.966440000 C -1.203775000 1.893795000 3.345575000 C 10 2 : UB3LYP/6-311+G(d), -1378.8948202 Hartrees C 0.000000000 1.217107000 1.305325000 C 0.715398000 -0.984661000 1.305325000 C -0.715398000 -0.984661000 1.305325000 C -1.157538000 0.376107000 1.305325000 C 1.157538000 0.376107000 1.305325000 C 0.000000000 1.217107000 -1.305325000 C 0.715398000 -0.984661000 -1.305325000 C -0.715398000 -0.984661000 -1.305325000 C -1.157538000 0.376107000 -1.305325000 C 1.157538000 0.376107000 -1.305325000 F -1.467042000 -2.019211000 -1.406024000 F 1.467042000 -2.019211000 -1.406024000 F -1.467042000 -2.019211000 1.406024000 F -2.373724000 0.771270000 -1.406024000 F 0.000000000 2.495882000 -1.406024000 F 2.373724000 0.771270000 -1.406024000 F 0.000000000 2.495882000 1.406024000 F 2.373724000 0.771270000 1.406024000 S10 F 1.467042000 -2.019211000 1.406024000 F -2.373724000 0.771270000 1.406024000
